Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.002 Å; R factor = 0.038; wR factor = 0.109; data-to-parameter ratio = 21.4.
In the title salt, C 4 H 5 ClN 3 + ÁC 4 H 3 O 4 À , the 2-amino-5-chloropyrimidinium cation is protonated at one of its pyrimidine N atoms. In the roughly planar (r.m.s. deviation = 0.026 Å ) hydrogen malate anion, an intramolecular O-HÁ Á ÁO hydrogen bond generates an S(7) ring. In the crystal, the protonated N atom and the 2-amino group of the cation are hydrogen bonded to the carboxylate O atoms of the anion via a pair of N-HÁ Á ÁO hydrogen bonds, forming an R 2 2 (8) ring motif. The ion pairs are connected via further N-HÁ Á ÁO hydrogen bonds and a short C-HÁ Á ÁO interaction, forming layers lying parallel to the bc plane.
Related literature
For background to pyrimidine compounds, see : Glidewell et al. (2003) ; Panneerselvam et al. (2004) . For details of maleic acid, see : James & Williams (1974) ; Bertolasi et al. (1980) . For hydrogen-bond motifs, see: Bernstein et al. (1995) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 
Comment
Pyrimidine compounds have attracted much attention for their biological activities and molecular structures. The crystal structures of some 2-amino-substituted pyrimidine compounds, such as 2-amino-4-methoxy 6-methylpyrimidine (Glidewell et al., 2003) and 2-amino-4,6-dimethyl pyrimidinium bromide (Panneerselvam et al., 2004) have previously been elucidated.
A study of the structural chemistry of maleic acid and related substances arises from the fact that these systems possess short but highly strained hydrogen bonds (James & Williams, 1974) . The crystal structures of maleic acid (James & Williams, 1974 ) and carbinoxamine maleate (Bertolasi et al., 1980) have been reported in the literature. We report here the molecular structure of a title compound (I), formed from the reaction of 2-amino-5-chloropyrimidine with maleic acid. It was prepared in order to extend our study on D-H···A hydrogen bonding in organic systems.
The asymmetric unit of the title compound is shown in Fig. 1 . The 2-amino-5-chloropyridinium (N1,N2/C1-C4) cation is essentially planar, with a maximum deviation of 0.004 (1) Å for atom N1. In the 2-amino-5-chloropyrimidine molecule, a wide angle [C1-N2-C4 = 121.33 (10)°] is subtended at the protonated N2 atom. In the hydrogen malate anion, an intramolecular O-H···O hydrogen bond generates an S(7) (Bernstein et al., 1995) ring and results in a folded conformation.
In the crystal structure, (Fig. 2) , the protonated N atom and the 2-amino group of the cation are hydrogen bonded to the carboxylate O atoms of the anion via a pair of N-H···O hydrogen bonds, forming an R 2 2 (8) ring motif. The ion pairs are further connected via N-H···O and C-H···O hydrogen bonds (Table 1) , forming a layer parallel to the bc plane.
Experimental
A hot methanol solution (20 ml) of 2-amino-5-chloropyrimidine (32 mg, Aldrich) and maleic acid (29 mg, Merck) were mixed and warmed over a heating magnetic stirrer hotplate for a few minutes. The resulting solution was allowed to cool slowly at room temperature and colourless blocks of the title compound appeared after a few days. 
